. Water quality sampling and testing (turbidity and pH)
« Residual Chitosan Test

17. The SWPPP is to include a field procedure, accepted by the Department of

Ecology, for detecting residual chitosan in stormwater discharges sensitive to 0.2
ppm.

18. During the planning of the project, the operator must evaluate the adverse

potential impacts on chitosan efficiency of the use of other erosion and sediment
control practices.

Design Criteria for CESF Systems:

1.

You must design systems using the relevant portions of the most current versions
of BMP C250 and BMP C251 of the SWMMWW and the SWMMEW. System
design must consider downstream conveyance system integrity.

The facility shall employ a minimum of three (3) sand filter pods to ensure
adequate backwashing capacity. The operator must discharge backwash slurry
from the sand filters to a holding cell that is separate from the temporary
storage cell for the incoming turbid stormwater. The overflow from the
backwash slurry detention cell can overflow into the detention basin for the
incoming turbid stormwater.

The operating flow rate shall not exceed 15 GPM per square foot of sand bed
filtration area.

You must use filtration media approved in the Sand Filtration Treatment
Facilities section (Volume V, Chapter 8) of the most recent Stormwater
Management Manual for Western Washington in the filter pods. Minimum
sand bed depth shall be 18 inches, underlain with a minimum of 6 inches of 1-
inch crushed rock.

The CESF system shall include a flow-regulating valve on the input to and
output of the sand filter. These regulating valves will reduce the maximum
output of the pump as required and facilitate proper backwash.

The CESF system treated water output shall be equipped with an automatic
integrated turbidity and pH sensor capable of shutting the system down if the
output turbidity or pH exceeds preset values. You shall install an audible alarm
and warning light on the treatment system to alert the operator in the event of a
system failure.

You shall completely enclose the CESF control system (including metering
pump, chitosan storage, and instrumentation) in a secure structure with locking
door. You shall store the chitosan liquid concentrate in a non-corrosive storage
tank. You shall install secondary containment on the Chitosan storage tank,



metering pump, and tubing. There shall be an anti-siphon valve on the metering
pump discharge tubing.

8. The operator shall perform Chitosan injection with a LMI-brand C77 chemical
metering pump, or equivalent. The operator must calibrate the metering pump
within 15 minutes of the beginning of each operating period. You shall
recalibrate the metering pump when a significant change occurs in either the
flow or influent turbidity.

Applicant: HaloSource, Inc., chitosan vendor and technical consultant

Frank Kneib, National Sales Manager

Applicant Address: 1631 220th Street SE, Suite 100
Bothell, Washington 98021

Application Documents:

* Application for Conditional Short Term Use Designation for Chitosan Enhanced Sand
Filtration, July 1, 2003, Peter Moon, P.E. and Paul Geisert, P.E., Price Moon
Enterprises, Inc. for Natural Site Solutions, LLC. (NSS)

* Chitosan-Enhanced Sand Filtration. Engineering Report .with Addendum, NSS, May
15th, 2003

* Chitosan-Enhanced Sand Filtration System. Operation and Maintenance Manual. NSS,
April 30, 2003.

» Toxicity Evaluations of Chitosan-based Products, Liqui-Floc and Gel-Floc: December
2002 and March 2003, AMEC Earth & Environmental Northwest Bioassay Laboratory,
5009 Pacific Hwy. East, Suite 2, Fife, WA 98424. (253) 922-4296.

* Understanding the Freshwater Aquatic Toxicity of Chitosan When Used in Engineered
Sand Filtration Stormwater Treatment Systems; March 27, 2003. John Macpherson,
CPESC, NSS.

* Analytical Testing Demonstrating the Inability of a Solution of Chitosan Acetate to
Penetrate a Model Sand Filter; John Macpherson, NSS.

* Quality Assurance Project Plan, Third Version, January 12, 2004, John MacPherson,
NSS

* Technical Engineering Evaluation Report (TEER) For The Chitosan-Enhanced Sand
Filtration Technology for Flow-Through Operations, Gary Minton, February 28, 2006

e Rainbow trout (Oncorhynchus mykiss) Chronic Toxicity Screening of Stormwater
Treated by Chitosan Enhanced Sand Filtration Flow-Through System — Redmond,
Washington, ECO-Endeavors, Inc, June 2, 3004

* Toxicity testing for Liqui-Floc: Final Report, Nautilus Environmental, LLC, September
30, 2004

* Colorimetric Determination of Residual Chitosan in Treated Stormwater: Field Test,
Natural Site Solutions, LLC, July, 2004

* Certification of Residual Chitosan Test by AM TEST Laboratories, October 27, 2005



Chitosan-Enhanced Sand Filtration System Using StormKlear™ LiquiFloc™
Operations and Maintenance Manual, HaloSource, February, 2007

Expanded Approval of CESF Treatment Using Liquifloc 1%, Department of Ecology,
September 19, 2013

Applicant's Use Level Request:

General use level designation for the operation of chitosan-enhanced sand
filtration (CESF) technology for the reduction of turbidity in construction site
stormwater.

Applicant’s Performance Claims:

For construction site stormwater runoff with a turbidity of less than 600 NTU
(influent), a properly engineered and deployed Chitosan-Enhanced Sand
Filtration System will remove greater than 95% of the turbidity, producing
effluent that will consistently meet the State surface water discharge standards.

Chemical Technical Review Committee (CTRC) Recommendation:

The CTRC finds sufficient evidence to recommend to Ecology to grant a GULD
for flow-through treatment that can remove turbidity from stormwater at
construction sites within acceptable limits for chitosan enhanced sand filtration
using StormKlear® LiquiFloc™ 1% chitosan acetate.

Findings of Fact:

1. A CESF system charged with #30 crushed silica sand has demonstrated the ability
to reduce turbidity caused by the disturbance of sediment on construction sites by
97.44 percent (overall average) when operated at a flowrate of approximately 15
gallons per minute per square foot of filtration surface area. This translates to a
flowrate of approximately 500 GPM when using a 48-inch diameter, 4-pod sand
filter module. HaloSource monitored over 1500 operating periods over a two-year
period. Data from these operating periods show that discharge graphs were always
below 10 NTU. Any discharge that exceeded 10 NTU was recycled. Recycle rates
ranged from 4-17%.

2. Influent turbidity levels above 600 NTU demonstrated the potential to cause a
slow degradation of the turbidity removal performance by the system resulting in
eventual system failure. CESF systems shall be limited to influent turbidity levels
of 600 NTU or less. Turbidity levels above 600 NTU shall be allowed additional
settlement time or be pretreated.

3. Water with a pH range outside the CESF treatment window of 6.5 to 8.5 shall be
pretreated to achieve this range. This application did not cover the pretreatment
process.



4. Inthe CESF treatment systems that have been constructed and operated to date, we
have observed no aquatic toxicity in the treated filtrate.

5. The chitosan acetate polymer component, used for water treatment, is non-toxic to
humans and other mammals, which makes it somewhat unique in the universe of
treatment agents. Chitosan acetate does, however, exhibit toxicity to rainbow trout.
Therefore, you should use Chitosan acetate at a maximum dose rate of 1 mg/L as
chitosan acetate by weight as a conservative measure to ensure no possibility of
toxicity to rainbow trout in receiving water.

6. HaloSource provided a design/operation/maintenance manual, which includes
information on selecting, sizing, assembling, operating and maintaining a CESF
system.

7. NSS and HaloSource provided a significant amount of aquatic toxicity data
demonstrating that they expect the discharge residual of the chitosan acetate polymer
to be within toxicity levels acceptable to Ecology when used as directed.

8. NSS and HaloSource provided other supporting information including system
limitations and constraints, system specifications and warranty information.

Description of the Technology:

Chitosan-enhanced sand filtration (CESF) is a stand-alone construction site water
treatment technology, which is comprised of four basic components:

Stormwater transfer pump

Chitosan addition

Pressurized multi-pod sand filtration
Interconnecting treatment system piping

000D

You can use CESF as a flow-through stormwater treatment technology that utilizes
chitosan, a natural biopolymer, in conjunction with pressurized sand filtration to remove
turbidity (suspended sediment). Each treatment system is designed and installed to be
operated on an as need basis, pumping water from a retention basin whenever the water
level of the retention basin is high enough to warrant processing. When someone
transfers stormwater from the retention basin to the sand filtration unit, they introduce
chitosan to stormwater to coagulate suspended solids producing larger particles, which
they retain within a sand filter. The filtration systems are equipped with automatic
backwash systems, which will backwash the collected sediment from the individual filter
pods as necessary to maintain the hydraulic capacity of the filtration media. This feature
allows the treatment system to operate on a continuous flow-through basis. A link to a
diagram of the system is included here:



Recommended Research and Development

Ecology encourages HaloSource, Inc. to pursue continuous improvements to the CESF
system. To that end, Ecology recommends the following actions:

e Further field testing is necessary to determine the optimum dose rate for various
influent concentrations.

e Conduct further research to create a more reliable residual chitosan test. Develop a
test that quantifies chitosan concentrations.

e Determine how different soil types affect chitosan treatment.

e Determine aquatic threshold for marine species.

Contact Information:

Applicant:

Applicant Website:

Frank Kneib, National Sales Manager
Storm and Industrial Water Division
Toll Free: 888-282-6766 ext. 1970
Office: 425-974-1970

Fax: 425-556-4120

Cell: 602-334-3474

Email: fkneib@halosource.com

www.halosource.com

Ecology web link: http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html

Ecology:

Revision History

Douglas C. Howie, P.E.
Water Quality Program
(360) 407-6444
douglas.howie@ecy.wa.gov

Date

Revision

April 2008

Original Draft use-level-designation document

August 2010

Modified contact information

September 2013

Added ability to discharge to lakes and marine waters







2.4 With the 140 ml syringe, filter a little over 200 ml of sample by following these directions; fill the syringe
with sample, then secure the filter holder on the end of the syringe, and expel the material through the
filter into the second 1 liter tub. This takes more than one draw, so remove the filter before refilling the
syringe.

+ Do not expel the sample out too forcefully; this “craters” the filter & can affect the results.
+ Do not draw sample back up through the filter because this will damage it.

« If the sample has high turbidity, more than one filter may have to be used. Turbidities above 100 NTU
generally use too many filters to be practical.

« The filters are one time use only.

2.5 With the 3 ml syringe, draw out 2 ml of the sodium sulfate solution, add it to the filtered sample tub & mix
(the syringe itself is a handy mixer in the field; wash between uses).

2.6 Load a clean glass filter into the filter holder and secure.

2.7 With the 140 ml syringe, filter 200 ml sample, secure the filter holder on the end, then expel the material
through the filter (discard the filtrate).

2.8 Open the filter holder and with the forceps, transfer the wet pad to the worksheet.

2.9 With the eyedropper, place one drop of iodine into the center of the pad (as shown in picture below). Filter
(in the same manner as the test sample) the blank and standard 0.1 ppm solutions and collect the filters to
compare with the test sample.

2.10 There should be some immediate color, but allow 5 to 60 minutes for more color to develop. Compare the
test sample with the blank and the standard.

* The blank should be light yellow color.
* The standard should have a light brown/pink-purple color.

« If the sample has a lighter color than the standard, then it has less than 0.1 mg/l free chitosan—“Pass”.
If it is as brown/pink-purple, or darker brown/black, then it is “Fail”.

« For multiple samples, they can all be placed on the worksheet, then iodine treated at the same time, so
the colors develop concurrently.

* Note: do not place the wet pad on unprotected paper; the starch in the paper will turn the pad a bright
blue and spoil the test.

2.11 Rinse out tubs & syringes with clean water, such as tap or deionized water, between each sample.

StormKlear Residual Chitosan Test 2



HaloSource, Inc.

StormKlear Water Treatment Solutions are a product of HaloSource, Inc. HaloSource manufactures
reliable, tested and effective water treatment solutions, including some of the leading products in the
pool and spa industry. Their significant experience in storm water treatment technologies has been a
result of more than 15 years as a water science technologies company.

StormKlear

by HaloSource

1725 220th St. SE, Suite 103, Bothell, WA 98021
Phone 888-282-6766 * Fax 425-882-2476
www.halosource.com « www.stormklear.com

© 2009 by HaloSource, Inc. All rights reserved. Published 2009.
Printed in the United States of America.

No part of this book may be reproduced, stored in a retrieval system, or transmitted
in any form or by any means, electronic, mechanical, photocopying, recording, or
otherwise, without the prior written permission of HaloSource, Inc.

StormKlear and the StormKlear logo are registered trademarks of HaloSource, Inc.
LiquiFloc is a trademark of HaloSource, Inc.

Patent Pending

Rev. 5054-02




ATTACHMENT 6

MAINTENACE & INSPECTION FORMS



Preventative Maintenance & Inspection Log Sheet

McNeil Island Boatyard Stormwater Treatment System Maintenance Log Sheet

Technician: Location:
Date: Weather:
Time: Site Contact:

1. Stormwater Collection and Conveyance

e Existing Boatyard Oil/Water Separator Pump Station

Pump Condition

Working? Yes/No Proper flow? Yes/No Free of solids? Yes/No

Float Condition

Set to correct height/position? Yes/No Activate/Deactivate Pump? Yes/No

Notes

e Existing Catch Basin (Parking Lot) Pump Station

Pump Condition

Working? Yes/No Proper flow? Yes/No Free of solids? Yes/No

Float Condition

Set to correct height/position? Yes/No Activate/Deactivate Pump? Yes/No

Notes

e Existing Marine Way Collection Sump Pump Station

Pump Condition

Working? Yes/No Proper flow? Yes/No Free of solids? Yes/No

Float Condition

Set to correct height/position? Yes/No Activate/Deactivate Pump? Yes/No

©2014 — Clear Creek Systems Inc.




Preventative Maintenance & Inspection Log Sheet

e High Tide Float Interlock

Set at correct level/position? Yes/No Notes:

Deactivate marine way pump at “closed” position (high tide)? Yes/No

Manual reset reactivate marine way pump? Yes/No

Notes

2. Stormwater Surge Tank — 8,400 Gallons

High Float Set to correct height/position? Yes/No Deactivate collection pumps? Yes/No
Sonic Level Set to correct height/position? Yes/No Activate/Deactivate pumps? Yes/No
Sediment Sediment present? Yes/No If Yes, then level?

Water Quality | Oil sheen present? Yes/No Notes:

Tank Condition |Leaks? Yes/No Notes:

Notes

©2014 — Clear Creek Systems Inc.




Preventative Maintenance & Inspection Log Sheet

3. Pretreatment System

Transfer Pump Working? Yes/No Proper flow? Yes/No Free of solids? Yes/No
Transfer Pressure Switch Activate/Deactivate pretreatment pump under pressure? Yes/No
Pretreatment Polymer Pump |Working? Yes/No Draw down measurement: gph PPM:
Pretreatment Flow meter Registering flow? Yes/No Totalizer: gallons

Notes

4. Stormwater Settling Tank — 21,000 Gallons

High Float Set to correct height/position? Yes/No Deactivate transfer pump? Yes/No
Sonic Level Set to correct height/position? Yes/No Activate/Deactivate system pump? Yes/No
Sediment Sediment present? Yes/No If Yes, then level?

Water Quality

Oil sheen present? Yes/No Notes:

Tank Condition

Leaks? Yes/No Notes:

Notes

5. CESF System

e Pre Sand Filter

System Pump

Working? Yes/No Proper flow? Yes/No Free of solids? Yes/No

System Pressure Switch | Activate/Deactivate pretreatment pump under pressure? Yes/No

Polishing Polymer Pump |Working? Yes/No Draw down measurement: gph PPM:

Piping

Describe piping condition:

©2014 — Clear Creek Systems Inc.




Preventative Maintenance & Inspection Log Sheet

Notes
e Sand Filter
Sand Level |Sand level in each pod (distance from top of side): inches Sand added? Yes/No
Sand Sand dirty? Yes/No Gravel on top of sand? Yes/No Notes:
Quality ye P ’ ’

Backwash |Sand in backwash? Yes/No; If yes, then adjust as needed so that minimal sand released

Pressures |Normal Operations (psi) Inf: ___ Eff: ___ During Backwash (psi) Inf: ___ Eff:

Flow rate |Normal Operations flow rate? ___ gpm Backwash flow rate? gpm
Pressure
. . . 5

Transducer Does reading verify with pressure gauge? Yes/No
Backflush

ac‘ us Interval: Duration: Delay: Differential Pressure Switch:
Setting - - -
Piping Describe piping condition:

Notes

e Monitoring Module

Turbidimeters

Readings verify with hand held turbidimeter? Yes/No; If no, then recalibrate

pH sensors

Calibrate with pH buffer. Do readings verify with hand held pH probe? Yes/No; If
no, then recalibrate

Polymer tote

Polymer level in tote: Polymer needed? Yes/No Leaks? Yes/No

Tools

List tools needed on site:
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Preventative Maintenance & Inspection Log Sheet

Sample return | Working? Yes/No Notes:

Piping Describe piping condition:
Tubing Describe piping condition:
Notes

6. Adsorptive Media

e GAC Vessel

Normal operations

Pressures (psi) Inf: ___ Eff: ___ Differential:

Normal operations

Turbidity (NTU) Inf: ___ Eff:

Post backwash (if needed)

Pressures (psi) Inf: ___ Eff: ___ Differential:

Post backwash (if needed)

Turbidity (NTU) Inf: ___ Eff:

Pressure Transducer

Does reading verify with pressure gauge? Yes/No

Hoses

Describe hose condition:

Notes

e IX Vessel

Normal operations

Pressures (psi) Inf: ____ Eff: ___ Differential:

Normal operations

Turbidity (NTU) Inf: ____ Eff:

Post backwash (if needed)

Pressures (psi) Inf: ____ Eff: ___ Differential:

Post backwash (if needed)

Turbidity (NTU) Inf: ____ Eff:

Pressure Transducer

Does reading verify with pressure gauge? Yes/No
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Hoses

Preventative Maintenance & Inspection Log Sheet

Describe hose condition:

Notes

7. Treatment System Discharge

Actuated Valves

Change accordingly when switched between recirculate/discharge? Yes/No
Change accordingly when pH/turbidity is out of specification? Yes/No

Residual Chitosan

Residual chitosan test: Negative/Positive

Discharge Flow meter

Registering flow? Yes/No Totalizer: gallons

Discharge Water Quality

Turbidity: NTU pH:

Piping Describe piping condition:
Outfall Erosion at outfall? Yes/No Notes:
Notes

Summary Notes and Action Items:
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McNEIL ISLAND BOATYARD
STORMWATER TREATMENT PILOT STUDY PROTOCOL
Revised January 2014

PROTOCOL PURPOSE

The purpose of this protocol is to describe a plan for the identification of potential
stormwater and pressure wash water pollutants, the effectiveness of the temporary
chitosan enhanced sand filter (CESF) treatment component methodologies, and potential
permanent treatment methodologies for removal of total suspended solids (TSS), copper,
zinc and lead from stormwater runoff generated at the McNeil Island Boatyard.

OBJECTIVES
The objectives of the pilot study are as follows:

1. To determine the potential stormwater pollutants, including oil/grease,
total suspended solids, copper, zinc, lead and pH, present in stormwater
runoff from the marineway and the access road/parking areas of the
Boatyard.

2. To assess the effectiveness of the component treatment processes included
in the temporary CESF treatment train (chitosan acetate precipitation, sand
filtration, activated carbon contact and ion exchange) for removing total
suspended solids, copper, zinc and lead from stormwater runoff.

3. To assess the effectiveness of potential permanent stormwater treatment
systems appropriate for use at the Boatyard.

Table 1 lists the discharge limitations contained in the Boatyard General Permit for
stormwater runoff to marine water.

TABLE 1

Boatyard General Permit Regulatory Standards

Stormwater
Seasonal Average Maximum Daily
Water Quality Parameter Benchmark Benchmark
Copper 50 pg/L 147ug/L
Zinc 85ug/L 90 po/L
McNeil Island Boatyard 1
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Table 2 lists the pilot study treatment goals.
TABLE 2

Pilot Study Treatment Goals

Water Quality Parameter Seasonal Average Benchmark
Maximum Daily Benchmark

Copper 50 pg/L

Zinc 85ug/L

PROJECT DESIGN
Stormwater Sampling

The pilot study will include collection and sampling of stormwater runoff from the access
road/parking lot and maineway.

Samples of stormwater runoff will be collected from: (1) the access road and roof
drainage collection sump; and (2) the marineway drainage collection sump; and (3) the
inlet to the temporary CESF treatment train (a commingled sample) by authorized
boatyard staff. Runoff generated from discrete storm events (no precipitation during the
preceding 24-hours) that occur during regularly staffed hours will be collected. If
possible, samples that represent the first flush period (within the first 30 minutes of the
formation of a discrete stormwater discharge) will be collected. Samples will be sent to
an accredited laboratory for analysis of TSS, oil/grease, copper, zinc and lead. A portion
of the sample will be taken to the WWTP for pH determination.

Temporary CESF Treatment Train Unit

The temporary CESF treatment unit is being supplied by Clear Creek Systems, Inc. as a
subcontract to Gray & Osborne, Inc. Gray & Osborne, Inc. is under contract with the
Washington State Department of Corrections. The CESF treatment unit will be utilized
as a pilot testing facility for the processes included in the CESF unit as described below.
The temporary treatment system is designed to treat for the following pollutants:

. Settleable solids (SS) associated with paint chips, barnacles and other
solids

TSS

Turbidity

Total zinc

Total copper

Total lead

The treatment system design flow rate is 40 gpm. A surge tank is used to equalize the
maximum flow rate pumped from the stormwater collection sumps (120 gpm) and water
quality volume.

The following components make up the CESF treatment train:

. Stormwater Collection — Stormwater is pumped from the access road and
roof drainage collection sump and the marineway collection sump at a rate

McNeil Island Boatyard 2
Stormwater Treatment Pilot Study Protocol January 2014




of approximately 60 gpm each for a combined transfer rate of
approximately 120 gpm.

. Surge tank — The collected stormwater is discharged into a surge tank with
the capacity of approximately 8,400 gallons.
. Pretreatment — Chitosan acetate is injected through an injection quill and

static mixer between the surge tank and the settling tank. Chitosan acetate
is a coagulant that aids the settling of suspended sediment.

. Settling tank — A 21,000 gallon settling tank provides gravity settling of
chitosan-treated stormwater. The settling tank is also utilized for settling
filtration media backwash water. Water is pumped from the settling tank
to the filtration media.

. Sand filtration — Sand media filtration is the first treatment methodology
utilized in the temporary treatment system. Sand filtration provides
particulate filtration. If necessary, additional chitosan acetate is injected
upstream of the sand media filter.

. Granular Activated Carbon (GAC) filtration — an 18 cubic foot GAC
vessel is used to protect the ion exchange resins (next filtration step) from
surface coating and fouling due to hydrocarbons.

. lon Exchange Resins — An 18 cubic foot ion exchange resin media vessel
is utilized to remove dissolved metals.

Influent and effluent is continuously monitored for turbidity, pH and flow rate. In
addition, pressure sensors located prior to the sand media filter, GAC vessel and ion
exchange media vessel provide information regarding the back pressure in the system
which indicates the amount of fouling of the medias.

Permanent Treatment Technologies

Permanent treatment technologies, such a passive enhanced media filtration system, will
also be pilot tested for its ability to remove copper, zinc and lead from the commingled
stormwater.

Pilot System Testing

The efficacy of the various units of the temporary CESF treatment system will be
determined by utilizing the temporary CESF treatment system as a pilot system. The
goal of this analysis is to determine if the CESF process is appropriate for the intended
use, and if it is, to optimize process design and unit sizing.

The GAC vessel operates in tandem with the ion exchange vessel, therefore the two
vessels are considered one unit process. Influent, effluent and mid-treatment samples
will be collected and sent to an accredited laboratory for analysis for TSS, oil/grease,
copper, zinc and lead under the operating regimes discussed below. The samples will be
analyzed for pH at the WWTP laboratory. Influent and effluent turbidity, flow and
headloss across the treatment processes will be recorded from the continuous monitoring
instrumentation. Stormwater treated during operating regimes other than Normal
Operation will not be allowed to discharge to Puget Sound. During the duration of the
investigation of different operating regimes the effluent will be collected and at the end
of the investigation the collected stormwater will be discharged to the surge tank to
receive treatment through the full treatment train. A CESF certified operator will be
available to assist with the pilot study.

McNeil Island Boatyard 3
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All operating regimes will be operated at the design flow rate of the CESF system (40
gpm). The full complement of operating regimes will be run and samples collected on

two separate days.

A 50 gallon sample of the commingled stormwater from the Boatyard will be delivered to
vendors of selected potential permanent treatment systems to determine the efficacy of
the process to remove copper, zinc and lead and to aid in treatment unit sizing.

The Boatyard will be able to maintain normal operations during the periods the pilot test

is conducted.

The Pilot Study Monitoring Schedule is shown in Table 3.

TABLE 3

Pilot Study Monitoring Schedule

Total Number of
Samples Collected Per
Operational Regime
Parameter Sample Method per Day Test Method
Copper Manual/Continuous 3 EPA 200.8
Flow
Zinc Manual/Continuous 3 EPA 200.8
Flow
pH Manual/(llontinuous 3 PH Probe (SM 450)
Flow
Turbidity Continuous Continuous On-line Turbidimeter
Flow Continuous Continuous Flow meter
Headloss Continuous Continuous Gauges

As the pilot study progresses, the frequency of monitoring may be adjusted according to
water quality results.

The operational regimes that will be evaluated include the following.

1. Normal Operation: The treatment system will be run in normal
operational mode. Samples of the influent and effluent will be collected
as well as samples after the settling tank, sand media filter and GAC
vessel.

2. Operation without Chitosan Acetate. Approximately 400 gallons of
stormwater from the surge tank will be pumped to a separate vessel and
allowed to settle for 30 minutes. The stormwater will be discharged

directly into the sand filter media at 40 gpm. The sand media filter, GAC
and ion exchange modules will operate normally. Samples of the influent,
effluent, and settled stormwater will be collected as well as samples after

the sand filter and GAC vessel.

3. Operation without Sand Media Filter. Stormwater will be treated with
chitosan acetate and transferred to the treatment system settling tank as
occurs in normal operation. Water from the settling tank will be
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